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Ii.  iS^s  Sili'iiiln  in'  .imi'imnnl  tli.U  wluii  dilnti-  ilii..iiiU' 
.u'i>l  1  -  ini\t<l  Willi  .1  'liluu-  s..lntMii  "f  |>'>l.i--niiii  M"li'!.-  .iii.l 
^t.inli  i):i>lt-,  till- iitiMiiii- tuni>  Iilui  \ii\  -lowK;  Imt  tli.it  tin- 
liliu'  i>.lni-  .iiiiuMi-  imim-'li.itih  .m  '■li.ikii';^  uilli  |'l  .1..111111  111. '^^ 
(ir  with  liiK-  iii'ii  |Mi\uK-r,  nr  mi  .uMiii)^  a  li«  'lii>|>^  "t  lli'  iliiiiti- 
xiliitii'ii  (it  .1  t\rriiiw  -.lit.  At  tlu'  i>u-i  iit  tiiiu-  tlu-  -iilvjo  '  ■■! 
iMt.ii\>is  is  .itlr.i.'liii-  :i  ;.;>»"1  iK.iI  of  .itt<-iili..ii  ;  .tihl  .i>  ..at 
kiinwk-do,-  ,if  this  p.irtii'iil.ir  itist.ituc  -  'nn-.it  ilu-  iiii.st  -tiikiii'^ 
vi'l  iiu-t  with  — is  litiiitiil  t.>tl;-'  ilisii'v  vtits  ..!'  SiIlmiIk  in,  it  \v.i- 
sii';Kt''-ti-il  1>\  I'lof.  \V.  I..i-h  M;]'  I  tli.il  1  -h.mh!  >tii.l\  the  iv- 
.u-li(in  liftwiiii  iVrruiis  salt-,  ii.<licK-,  .iiul  ihr.unir  .n  i.l,  in  the 
li).;ht  iif  tlu'  iiu'valriit  tlu"iii-  <■!"  .lu  iiiir.il  kim  tii-. 

'riu'  iin-i'iit  ]),i]ur  i-dnt.iin-  .1  iMiiticni  i.t'  tliv  u-iilt-  .iln.nK 
ipjit.iiiu'd,  .■ /:  :  tli"-i-  <<(  i  \iPfriiiuiit-  ..ii  tlu  i\  iitioii  lutwnii 
i-hr.miii-  .u-iil  ami  tVtH'ii-  -nlph-iti'  in  tin-  .it>-iiui  ..t  i..ili.li  -.  In 
aiUlilioii  til  tlu- nil  .i-iU'i'iiKnt-  luu'  pulili-lu-i!,  1  li.i\r  riitinl  ..nt 
,1  nninhir  <if  i-\iK-riiiunt-iin  till-  i.itt-  i.f  lilm.lii.n  nl'  i...!iii.  in 
.soliiliiin-  (•■•lU.iiiiiii}.;  i-hrninit-  aciil.  !".|.i— imii  in.liiK,  .111.I  l<  imii- 
salls,  anil  mi  tin-  r.itt-  "f  (ixid.ilinii  1.1  tlu-  fi-rmn-  -.i!t  in  t'u-  -  niu 
niixtnri-s;  wluii  i.-mn]iU'tiiI,  tlu--c  iiK-a-ntinu-m-  uill  I..Mn  t!u- 
snhji-ct  111"  a  scc-mul  i-mini,inii-,itimi.  Tlu-nntii-.i]  ill-,  u—inii-  li.i\i 
lii-fii  ])ii-tiimii(l  nntil  all  tlu-  rr-iilt-  au-  ]inlili-lu<l. 

M\  lir-t  i-\|n-iiiiu.-iit-  -hiiwcil  that  tlu- ai-ctli-i.itiii.,;  inliii 
uxi-itt-il  1>\  tlu-  tiirmi-  -.lit-  i-  imI  -h.iuil  h\  A"/,  -.lit-.  1 
i-lK-inii.-.il>,  I'lniK-ilv  (lilntiil.  In-  nuMil  in  tlu-  ..nUi  --(In. 
acid,  iVrrmis  -.ill.  -t.ircli,  imt.i— inni  indidt-  iwilh  .1  ]i,in-c  I..  . 
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■  ■I  tin-  ■  A  iil.it  ii  111  i<\  tin  I'm  Mils  s.ili  !«  toll-  llii  imliilr  is  .iddi-ili  n<> 
si  11  Ml  11  .i|i|«-.it.iiu'r  u\  tilt  111  111  riiliir  is  iilisi  I  Anl  .  \v  hill-  it  Si  li"ii- 
luiii's  iiiilii  —  iliiniiiii-  .n  ill.  |i.it,issiiiiii  imliili,  -I  lull,  liin.iis 
slit  — 111  .iilluriij  tn,  till  liiiii  mlnr  .111,11. Us  iiimuili.iti.I\  u|miii 
.ulilitimi  lit  tin-  I'liiuiis  s.ilt. 

'I'liis  i.iisi-s  till-  i|iu  stiuii  will.  tint,  .il'ti  t  .ill.  till-  .irtii.n  nl'  tin- 

Hull    I  .111    ]»■   lli^Mlillll    .is    '.lllK     '■  IMl.lU  li''  '",     .lllil     lint    l.lllu-l    ,|s    II-. 

sur.liliii).;  lla-  .uliiiii  111  .iliiiiiiniimi  ililni  iilr  in  ImIhIiI  ;mil 
Ci. ill's  ^\  iillu  sis.  Ill  til, It  111   smliiiiii  itli\l,itf  in    llu    iiup.ir.itimi 

111'    .III  l.ucllr  itlul   .mil  siiiill.ll    sllhst. Mills  ;     I       ii|if    tll.lt    tin     tr- 

siilis  lit  iii\  ;\|n  liiiKiits  iii,i\  I'uriiisli   .1  ill  I'miti-  ,mswi  i    tu  llii-. 

illlistlnll. 

Method  of  analysis 

I  i\])ii  it  nil  il  .i.;u  .It  ilil]uull\  in  iK  \  isin;^  ,i  miiIIuhI  fnt  iK- 
tiiininin;;  tin-  .ininimt  nl  ki  mils  s.ilt  jMisint  in  snluiinns  <  mi- 
taiiiiiij^  lx>t.issiiiiii  Inrluiini.itr,  siil|iliiini-  .unl.  ainl  Uiiniis  .mil 
f  nil-  Mil|ili:ilis. 

'I'lu  liisi  nil  tliiiil  iviifiiiiii.  iitii!  with  I'liisistiil  in  .uliliiii;  in 
till  ini\tiiii-  .1  kiiiiuii  i|n.mtit\  "i  iiul.issimn  iiiim.mj^.m.iti , 
uliiili  iiist.mtlx  nsiili/iil  till-  fiiiiiiis  siil|ili.iti.  '1"Ir-  ixiiss  ol 
|K  1111,111;..;. 111. itc  -.mil  thus  li\  ilil'I'iTi  ni-i  llir  t'l-nuns  --ulph.iti'  — 
w.is  ilitii  iniiiiil  li\  .iiMiiij;  ]Mit.issiuiii  iiMliiU-,  .mil  istmi.itin;;  the 
iuiliiu-  sit  lHi-.  It  siinii  .i]i])r.ni  (1,  liiiwt\ir,  tli.it  in  ni.m\  imsi.s 
till-  iiiliuliuii  111  till'  ]K'i  in.mj.;.iii.itt'  1)\  tlif  imliili'  w.is  !iuiiin]ikli-  : 
.4i',il  .i~  till  nif.ms  t.ikrii  til  iiMiioiiR'  this  ililVu-iih  —  .iilililiun 
ill'  .ii-iil,  lu'.itiii}.;,  littiii;.;  st.uiil  — liiiiH}.;ht  .ilmnl  nxnlatinn  nl  'In- 
iiiiliili-  l>\  till'  iliriiiiiii- ai'iil.  1  w.is  ilriwn  tn  ahaiiilnii  tin.-  tiRlhinl. 

,\n  .ittinipt  w.is  tlii-'ii  ill  iilr  tn  iiii.i-nu-  tin.'  ili.myi-  in  the 
,ii'iilit\  111'  till   siiliitii'ii  i.msiil  1)\   iIk-   ii.a-tinii 
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lull  uithmn  s'ui'iss.  l\\iii  if  .1  siiitaMi-  imliiMtnr  hail  Imn  ilis. 
i  .iM  u  il.  till-  nuthiiil  wiiiilil  h.uilU  li.i\i-  [iinv  nl  .ii-i-iii.iti.-  in  tin.- 
pn  siiiiT  nl'  .1  l.uiji-  initi.il  i-vriss  ol"  .iciil,  .\n.il\  sis  1)\  t-k-i'trii-al 
i.-iinilnrti\  it\   i--  i-\i-liiilril  t'ur  tin-  s.mu   nisnii. 

C'l'li'i  iiiutiii- .m,il\-is  w.is  iiitiit'iiuil  with   l)\    tin.-   |iri.-.si.-iu-t.- 
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..!nii.,n  -1    i».l...M„.n   .,..i..:.    «.-    "I'!"!    ""'    "'^    •'""     """"' 
,,„,„„        \tur.,  l...lh..  I"M,..l  ,.i  1-..1  ...n.M!.  >',!..    ,,  uti.,..   u..- 
si';,,,,.v.i,  .....1  ll..'  ir-   >'"I....  .Ul........>,l.      I.,  tl.,    .    .1..'    >^r>'> 
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C/iliti  ( '.  liitnou 


liHi  I'c  iif  till- (liliitt- suliitiiiii  of  ixitassiuiii  iixliilc  iiio  lilioralimi 
of  idiliiic  takes  plart.),  tln.-ii  the  rc-inaiiKk'r  of  thf  firrous  salt 
("l>art  two")  (lis^ohiil  in  ion  cc  watir.  After  an  intirval  of 
lonr  niinulis  the  naction  \va^  sIo]i]k(1  Iiv  a.,  lion  of  ainnioninni 
liiiarhonate,  starc-li  was  a-Mtd  anil  tin-  iodine  (k-tirniimd  1)\ 
soilinin  arsinite.  The  rosnits  of  a  set  of  i\;|viinunt^  of  series 
li  were  (ilolted,  nsint;  "  ioihne  liberated  "  ami  •'  ferrons  salt  part 
two"  as  eoordinatis,  and  by  means  of  the  enrxe  mi  olitiineil  the 
anionnt  of  ferrons  sulphate  remaining;  in  ex|perinient  ./  at  the 
nionu  III  of  addin;^'  the  potassinin  iodide  was  deti  rniined. 

Thisnielhod  of  delenniniiij;  the  ferro\is  salt  in\ohes  no  as- 
sumption as  to  the  laws  under  whieli  iodine  is  liberated  iu  the 
seeonil  ])art  of  e\peiinieul  . /;  but  the  fart  tliat  the  aniouut  of 
iodine  si't  free  during  the  four  uiiuutes  is  rouj^hl\  pro|iuitioual  to 
the  anionut  of  ferrous  salt  ]ire>ent  at  the  be};inntn«  of  that  uuu  . 
i--  of  f^riat  a-sistauei   in  the  jiraetieal  a])l>lieation  of   iIk-  method. 

Details  of  the  Operations 

'i'lu-  solutions  Were  ke]it  iu  wash-botlles  elanipe<l  toshel\e~. 
in  a  lat^'e  \issel  eontainin;^'  iee  and  water,  well  siiiud.  'I'he 
rei|nisite  (|Uantities  weie  blown  out  into  nieasuriu;.;  Ilask-.  and 
mixed  in  a  biakir  suppotted  in  the  bath.  The  ferrous  sulphate 
ami  the  potassium  iodiik  uspecti\el\  were  pouied  iu  (|uiekl\ 
floui  Xessler  lubes,  the  eouteuls  of  the  beaki  r  btin;^  stirred 
uie.iuwhile  ;  theuiixiui;  was  eompleU- in  about  l  s  or  l  5  sieouds. 
'I'mK-  was  taken  with  .i  stop-waleh. 

Hwini;  to  the  presenee  of  ferrii-  hvdiate  las.i  lloiky  pneipi- 
tate,  or  .is  . I  eolloid.il  suspension  iu  the  liipiidi,  speeial  jireeau- 
tious  h.id  to  be  taken  iu  dtteimiuin;;  the  iodine  b\  sodium 
aisenite.  .\eeuraU'  r^ --nlN  were  olit.iiueil  ouh  w  Iu  u  tlu- .ir^tuile 
w. In  dropped  iu  \er\  slow  h  11  miuuli-  for  1  ee  1  iiki  uonual 
.U'-initt  !.  till'  -olutiou  biiu).;  ei^orousK  stirred  me. mw  bile  b\  ,i 
small  nioioi.  When  the  blue  eolor  of  ioclide  of  st.irch  h.id  di-. 
appe.iied.  .1  lew  dioj's  ol  .ni  ei|ui\.deul  iodine  -.ilutiou  were  ii-i-d 
to  till. lie  b.uk  ;  w  illl  |n.ietiie  ihe  end  point  eoiild  In.  dt  teriuined 
within  one  01  two  diop^.  although  the  soliilicui  w.is  eoloied  b\ 
the  eliroUMle.  iu  \oluiile  w.is  l.ir).;e.  and  the  reading  w.is  fiirlher 
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i„UrlVua  with  l.v  Uu-in.M.uv  nf  tlu-fcrrio  lu.U.a..  I'.l.nk  .x- 
,,-i„u-.ns  shoxv.a  ih.U  wlK-.i  llu-  :u,..lvsis  wa>  .-..nKMl  out  n,  llu 
„„ur  .l.-..nl.ol,  tlu  prc^ciuv  of  inm  h.wl   n,.  .  l7>cl   ..„  tlu   u- 


Ill 
suit 


Solutions 

\  ,„liui..ii  of  (.oUoMiuu  l.iolHoin.ili-  xv.is  m.ul.-l.v  .H-oKin;; 
,  ,v.i.-lu.l  -pKuU.lv  of  tlK-  s,at  ;  tin.  lornu.l  llu-  ^t,u,.!,i,.l  ^..lu- 
t,on  with  which  the  other,  w.r.-  coniiu.v,!,  The  Mu-t.ulh  yt  .i 
s„h'.tioMofM,li,hnric.ui.lw.,>  a.t.rminol  hv  tu,,.tt„^  1-th  .t 
,H„1  th.  l.id,ro,„,.t.  :'..-;.u„>t  ..  -.Intion  of  ,.,.,..~h,  wuh  phc-.-ol- 
,U,,,K,„  .,.  it.hc:.tor.  A  -o!ut,o»  of  tVrnm.  M,l,.h.ac  !,.■.■  l-o,,, 
f.rrir -ilf  Mio  o.loi  with  .inimoniniu  suli>hoc\  ..luto  u.i-  I'H'- 
,,,,,..1  ,.n,l  kq.l  nn.K-v  carho,,  ,1,on„U-  n.  .>  hltrr  hottl.  ;  it,  tu,<- 
w  IS  cKtcvnuiK-.l  ^-M^-\  tlw  st.u.a.u.l  l.u  hvoni.it.-.  1  hr  -  iMo.hut 
.,f  .,xi.l..tio,>"  w,.>  .nuk-  1..  nnxniu  ojUivaKnt  .j.ur.titi.^  of 
Mihroiii.itc.  -ii'id.  .ma  fciioii'.  --uli.h.itr. 

11.  Ion-  11M11-.  tlR>c-.olntioii..wriv  (hhitra,  thr  ioMii.oMtions 
of  till.-  -ointioii-  lK-in«  :i-  f<.Ilo\\s: 

HK-hroiu.itc,  o..K».s..7  mol  K.Ci.O-  jK-r  liter 
Alia   o  ,..4.)S  mill  II  SO,  |>ii  litir 
Vvrroii-  Mihihatf,  0.047.-  iiiol  l-\  Si  >,  l^r  ht.r, 
(Kul.tiot.  prolmt,  s  eo  of  the  ten..,,.  M.lplute  urre  M-ol  in 
nuikiiiK  ,So  iv. 


Thus  in  the  reiietioii 
K  Cr.tK 


avso,       7ll.>".  ,.       .  ,,,, 

K  >(),       Cr    S'l,  U-.     so.)         711  0 

,  ee  of  the  iVrrous  .olnt.o,,  .^  eMni\.,h  nt  t..  v.S:  ^■>-  "'  '''-  ^"^  '""• 
lu.ite.  .uia   1  1   ee  of   the  ,niil. 

Plan  of  the  experiments 

Th.e  Vl.in  .laol.lea  is,, lie  uhiell  li.i-    Iiro\ea    .Ueee-liil    1,1    ,1 

e^_,,'»,..i  ni  h..t     \  en     '.oilt'i     in  1    III 

1  ConniKr.  1.1  I.  rr.i  I- -:i.i'!i  >•'■"'•■•'  ""''"1  ni  n    I    v 

,,,v,l      T...h.-  hlir.t.     .  IH'I-  loouM,   .,ul...n.e,    ^v  ..    .M.- 1    e„l   '\w   nuviu,, 

,.„.,n,..,i..|    l,.ln,„^.u..„M      e,.Mh.    ,1.-W    „.l,  ,1    «ul.   ,„ ,  ,l,..v..K.   .. 

,,,n,.,u...  .h.~..Mu..n    .„nl^,ol     .e.M  U,.  n    ,.,.■   „.,n,e„.U-,    ,M.  r.M    M„..u,.    . 

!.,,,,„.„, 1.1. .,,nUMM„M„,V,.k     1.11.1  vM.U  .■.''■■■"   ■i>-"l''   o.nl,.n,.nK  ,h,    ...I 

,  ul  ,  ■  .1  .nil'. .ml  ..I  .111  In.'  «  il>  r. 
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iiiiinlKr  (if  iiivcstij^Mlidiis  nriiitly  iMiriid  out  in  this  lahoniturv 
till'  (|iuiiititv  .,f  (,iR-  ,,f  tlu'  iv.i,i:;i-iit>  (luu-  till'  firroiis  ^.ilt  i  iK-inj, 
U\^\  iiiiuli  IcNs  tlinii  tli.wi.  ,,f  tlu  utlKvs,  tin  ciiunitr.itiniis  ,, 
tlif  latter  ivinaiiRil  pi..,  :KMli\  iiii.iIIiiimI  iluriiij;  tlif  u-;u-ti,>ii 
.111(1  till'  "(inkr  cf  till-  nai-ti<in"  with  n-pivt  to  thi-  firroiis  sal 
was  n-ailily  .litiniiiiK-,!.'  It  u,.s  li,,\vi\ir  imt  possihU.  to  ditu 
iniiK-  till' ordtr  of  thf  K-ai  lion  with  itsput  l..  tin  hiiliroinati 
and  to  tin- aiiil  ill  the  sauK-  wa\  (./;.,  1>\  lariviii-  out  iNpiri- 
imiits  ill  which  thi' lonivntratioiis  of  tiu^i-  two  suhstaiuis  n- 
spirlivilv  wi-iv  ki'jit  lowi;  hut  l>v  siuipK  douhliiii;,  tuMiii-,  .ti-., 
tlu-  o.iK'(iitiali<puof  tlu- ai-id  oi  hiciiiouiatf  whiU-  ^lil!  knpiiij; 
tliat  ..f  tlu  iViioiis  salt  rouipaiati\il\  small,  tlu-  iiithu  luv  of  tin- 
loniui  on  tin-  rate  wa-  lasilv  ditiiniiucd. 

Influence  of  the  ferrous  salt  on  the  rate 

Tahli'  I.<f  <,>ivis  tlu-  usiilt-  of  a  siiiis  of  .  \p,  liuunts  car- 
rii-d  out  with  a  uiixtun- of    i,.,.  iv   of   tlu  ■     j, « ,   ^v    ,,1    tin. 

hiclii-omat.-  solution,  5, ,  it  ,,f  Hr-  •■  ,,xid,itio,,  ,  ...hu't  "  au,l  i  c- 
of  till-  fiiious  sulph.it,-,  till-  voltniR-  hvinj;  made  up  to  („,,, 
c'c  with  w.itii.  rn.kr  t>  is  -ivni  tin-  tiine  in  uiinntt--  hitumi 
the  addition  of  the  l\nou>  s.ilt  and  that  of  ihi-  pot,i.,siuin  iodide, 
.111(1  undet  /.  the  volume  of  pot.i-Muiu  .iiMuiti'  sohitioii  e.|uiva- 
leilt  t(.  the  i,,<liue  liheiatcl  in  the  second  part  of  the  c  xpenmetit. 

'I'.ihle  l./'eont.iiusthel.lanlv  i\periiiRutsl.\  lueanx.f  whieh 
the  N.diRs  ,,f  ./-I  „AMamouiil  of  feiioiis  s,,h  Rui.iinin-  .it  the 
evpii.ition  of  0  niimitesi  in  T.ihle  I.„  ait  calculated.  t-uder  /(•  , 
'!■,  /!;.  liii.ilK,  are  the  v.iliies  of  the  const, ints  c.dculated  on  tlu- 
assumpti(.ns  that  the  rate  (,/,  ,/H)  is  pioportioiial  to  the  hist, 
second.  01   tliiid  po\\i  idf  . /- I    rcspectixeh. 

l".il'i(s  II.,,  ,iud  11,/.  conipiisi  siuiil.ii  iiieasureiiieiits  iu 
which  the  iiK'.i.d  concintr.itiou  (pf  the  feii..ns  sidphate  was  ouc- 

lulf  th.ll  ill   Tal,U    I.        It    Ulllhcsr.l,  th.u  the\.,luesof  /•    Kill, mi 

const. lilt  throughout  llut.dil(s,  u  liilelliosi.  ,,f  /■  ,i„d  ,;■   x,i,v.    'rii.- 
le.iction  is  thus,,!  iJR.  second  order   with   ivspi-ci   to  tlu'   ferious 

'  (Klu  (I.r.,  ■M,.il„„l,,i  K,,].,,.,,„  ■    i.iirl,,,,,,    ..  |,,|      II     ,    |,y     ,,,, 
Tllr   .llhllol    s,,l,„„,„.    „1„„,    ,■,„„,„„„„,„.    .,„■    i;,u„    .,„    ,,,,o;.\    „,,, 
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'  111  tlii-.vi..rlim-m-.t  T;.lil.-  I      .n4   1 1    Ihi-.ul.l    uis  s1.l;1i1K    ~tr..n-,r 
Ih.iii  ill  111.-  iillui^      ^>i-  I'.ilil.   \"I 
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Silt,   ;i  ri)tulM>iuii  wliiili  i>    in   ai'c'nnhiiR'i-   willi   iiiv   mi1>^ii|IKI11 
c.\|)rriiiKiits. 

riukr  till-  111  tilings  ",/-!  ,,ii',  "  it'  T:ililts  ].ii  and  ll.if 
au-  inti-nd  tlu-  valine  . /- r  ulil.iintd  Iniin  0  and  .  /  t)\  nK'an> 
of  till  iijnaliiin 

..;..(<        I  >  .■/"   I  1        I  .7 

Till-  (liiTtriiui-  httvMiii    ./-I    <ii/i    and    . /- 1     c/m    {-Dip").  i> 
will  within  tin-  iimrs  <if  i\)>iriniint. 

Influence  of  the  acid  on  the  rate 
111  tlu- ixiiirinKnt>  (if  TaMis  III.,  1\',  and  \'.  tin-  ainonnl 
III"  iM>ta->>inni  liiiliintiiati-  in  tin  Miliitiuiis  was  i-i|iii\alint  U<  tin 
tinii-s  tin-  anidiint  of  l"i-iii)iis  salt  initially  pn-si-nl  ;  tlin>  tlii- 
clianj^i--  wliiili  tin-  oinit  ntratimi  of  tin-  fdiim-r  niidiiwi-nt  dm- 
iiij,r  tilt-  n-ai-tioii  win-  iKit  j^itat,  wliiU-  nil  tin-  ntlni  liaiid  it  \va> 
possiMi-,  witluiiit  nn<liil\  iiicn-asiiij;  tlu-  --pt-Kl  of  tin-  ii-ailinn,  tu 
varv  tlif  ciinci-ntraticiii  of  tin-  ai'i<l  Iroiii  tivi- nuili't-iiK  snf  aiid  for 
Din-  of  hiiliioinati-  in  'l\il)li-  III.  to  li-n  inolt-inli-s  acid  for  otn-  of 
hii-liroinati-  in  'I'alik-  \'.  \\\  tliii-.  ki-i-pin;;  tin-  iiioltiiilai  i-oii- 
i-i-nti  tion  of  till-  aiid  innili  j^nati-r  than  that  of  tin-  l>ii-litoiiiati- 
it  \va>  hopi-d  that  tin  inllinin'i-  of  i-lianyi-  of  dissoiiatioii  of  tin- 
ihioniic  aiid  on  tin-  rati-  would  hi-  t-liniinatid. 
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II  will  la-  seen  tl.U  as  the  onucntrauon  ,.f  tlu-  ,u>,l  nu,...s.s 
i„  U,.  l>r<r"ti""  .    >o   ..tlu.v.d„c„f   ^-^  nK-,v.s.,,„llu    pr.._ 

K.rUo,    .    ..4  4.  ll'^'t  i>-  tl-'  "t.  is,,ru,,..rt>o>u.l  to  tlu  s,,,uu-  . 
;ni."tri.i!.n  of  th.  ac,a  ;  in  otlur  wonls,  tlu.  u.:k,.o,,    .s  o, 

the  second  or.Kr  with  us,Hvt  to  the  .u-i.l 

Influence  of  the  bichromate  on  the  rate 

Comparin.,  T..1.K~ni.,  VI.,  VII..  U  M'!-"^';--'^  "'""  "'' 
,o„c.ntvatum  of  the  l.idnon,.a.  inmas.s  „,  th.  l-!-'"'" 
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tin- rat.- i>  i>r<i|i<.iti()ii,il  to  till    i.^tlioi    i.^tli    imiwiI    "f   llu    khi- 
ciiiUiitioii  111'  tiK'  liicliroiiKiti-. 
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(  >1U'  is  tvin])ltil  til  .isiiitir  tin  (lilTtViiKi  lulunn  i.s  .iinl 
llir  i.iuii.l  nuiulH-i  J,  1(1  ••rli;iiiv;<.nl'  iliss,  ici.iti  n  "  ;  in  llu-  |iu  -rnl 
.  ,isr,  li.iwiMi,  this  i\jil,in,aiiiii  s,  rills  IhinlK  a\,ii!,iliu.  'I'lu- 
s.ilmiuiis  ill  which  thr  v.iUs  wi-u  iiuasiiud  i-inilaiiuil  Imt 
.  i.ci",  .1  ;S '.^lain  ni'il  li'-tissimii  hirhi.iiii.ilr  ]iii  litn  nil  lu"  .'.ml 
llm  r  tiiiK  s  th.it  .iiiiMuul,  usin  >  li\i  1\  i  :  ami  as  ,  hMiiiu-  ,u  ul  has 
I  i.huv  ,1111.111'.;  thr  sUciii-i.sl  .Kills.    It  iiiusl  Ik   u-.ikU'I    as    rmil- 
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III  uiikr  ti.  asciitain  wlRtliiT  the  i«.l.is.Muiii  Mili-tiaU  foriiUMl 
l.v  tlu'  action  of  Mitplmrif  aci.l  en  tlu-  l.iclitoniatv  had  any 
„.,ticcahK-  ular.linx  ilTicl.  1  larriid  .ml  a  Miic>  ol  cxpcriincnt- 
in  wliiih  joccof /'2i>'M.hiti..nc,f  |)(.ta»inin  Mili>hatc  wa- aihkil 
t,,  thi  nacliiiK  niixtnu.  Tla-  cflt-ct  .m  tht-  rale,  if  any,  fell 
williin  the  errors  of  oh-irvalion. 

1-nrtlier  evperiineul-  are  nee«U<l  l)efore  .i  >ali>f.utory  e.xpla- 
iiation  of  these  nnnil)ers  can  he  arrived  at. 

Influence  of  the  products  of  oxidation  on  the  rate 

Tlie  ureal  retar.linn  inlhience  wliieh  llie  prodnels  of  oxida- 
tion exell  oil  the  rale  may  l>e  seen  1)V  eoini.arinn  the  e.\|)en- 
nieiits  of  Tahle  IX.  (no  osidation  prodncl  i.re-ent  initialU  I  with 
th..se  of  T.dde  VI.  In  the  ab^eiiee  of  oxidation  prodnel  lexeelil 
stieh'  as  w.is  fonne.l  .hiring  the  eonrse  of  the  ine.isnreineiits)  tuo- 
tliirds  of  the  ferrons  salt  is  oxidi/ed  in  lifleeii  seconds  i  if  liow- 
ever  ihe  pro.hiel  of  oxidation  of  5  cc  ferrons  siili-hate  W  a.Uled 
at  the  he-innin«  of  llie  experinieiit,  nearly  two  uiinules  are  re- 
([iiired  lo  hrinj;  ah,>iit  the  s.mu'  atnounl  of  oxid.itioii.^ 

'I'he  rapid  deere.ise  of  the  "eonsUnl"  k^  of  Tai.le  IX.  i> 
therefore  not  snrprisiiiK- 
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Th.s.  fa.t.  niiulu  h,.  a.o.nnK.a  f.,r-..U..i^.  M".'l'--^';_ 
._..a.i.nn..tUat,,,.aaa.,.,.,..^.ni-^.;..- 
,..„.  M.li.l.au- ..  omv.ma  im„  a   tu  ...^-ti  •  ■ 
,....criii,  tho  omcciuiat.m  ,.^  tlu-   ...-„>   ..  U    >>     J    ;  "    ;^'; 

„„,  c.„i.cn.K-.iUv  ainiii.ishiii,  uu-ia,..     "•;-''^'^\>  ;, 

with  llii>  liM"'llH-i>- 

Conclusion 

,,l    \,i  aiialvtual  ,iu.b,„l  li..^  1-"  <W,..H„r  ,Kl.-vi„iiun, 
f.rr.nis  ii„n  in  llK-  ,— c  of  fcna- salts  a,.a  cbnui.u- aua. 
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